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PURPOSE: To obtain a stepping motor whose cost is 
lowered and whose characteristic is stabilized by a 
method wherein an elastically deformable part is formed 
in a part of a stator yoke or a coil bobbin and the 
stator is fixed inside a stator case. 

CONSTITUTION: Elastically deformable parts 16a, 16b 
provided with protrusion parts at their tip are formed 
on the bottom part of a stator case 16. Then, 
positioning holes 21a, 21b for the stator case 16 and 
positioning pins for a lower stator 13c are fitted, the 
bottom face of the lower stator 13c is brought into 
contact with the bottom face of the stator case 16, and, 
in the same manner, the bottom face of the lower stator 
14c is brought into contract with the bottom face of the 
stator case 16. Then, the protrusion parts for the 
elastically deformable parts 16a, 16b presses to the 
outside, and the lower stators 13c, 14c are energized 
the direction of an output shaft. In addition, since the 
tower stators 13c, 14c and upper stators 13a, 13b are 
integrated by fitting respective protrusion parts 13d, 
14d into holes 13e, 14e, an energizing force applied to 
the lower stators 13c, 14c is transmitted to the upper 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The Rota magnet by which multi -electrode magnetization was carried out, and the leading 
screw which is combined with this Rota magnet by adhesives, and constitutes an output shaft, The upper 
stator arranged around said low TAMAGU nut, and a bottom stator, The stepping motor characterized 
by having a receipt means to contain the coil for making said vertical stator generate a magnetic pole, 
the bobbin which loops around said coil, and said vertical stator, said coil and said bobbin, and an 
elastic-deformation possible means to energize said vertical stator. 

[Claim 2] It is the stepping motor which a receipt means has a case and a lid in a stepping motor 
according to claim 1, and is characterized by an elastic-deformation possible means being the elastic- 
deformation possible section prepared in said case and/or lid. 

[Claim 3] It is the stepping motor characterized by for said elastic-deformation possible section having a 
height in a stator and the field which counters in a stepping motor according to claim 2, forming said 
height so that it may be located near the bond part of an upper stator and a bottom stator, when the upper 
stator and the bottom stator have been arranged in the predetermined location, contacting either an upper 
stator or a bottom stator, and carrying out elastic deformation of the elastic-deformation possible section. 

[Claim 4] The Rota magnet by which multi-electrode magnetization was carried out, and the leading 
screw which is combined with this Rota magnet by adhesives, and constitutes an output shaft, The upper 
stator arranged around said low TAMAGU nut, and a bottom stator, In the stepping motor which has a 
receipt means to contain the bobbin which loops said vertical stator around the coil for generating a 
magnetic pole, and said coil, and said vertical stator, said coil and said bobbin The stepping motor 
characterized by forming the outermost periphery of the flange of the both ends of the bobbin of said 
stator in the shape of thin meat by predetermined width of face. 

[Claim 5] Setting to a stepping motor according to claim 4, the width of face of the thin-walled part of 
said bobbin is the width of face of the outermost periphery of the flange of the both ends of a bobbin LI 
It carries out, width of face of the wall of a stator case is set to L, and it is the width of face of the heavy- 
gage part of the flange of the both ends of a bobbin LO When it carries out, it is LI >L>L0. Stepping 
motor characterized by fulfilling conditions. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the fixed means of the stator of a stepping 

motor about a stepping motor. 

[0002] 

[Description of the Prior Art] Conventionally, as a stepping motor which drives taking lenses, such as a 
single-lens reflex camera and a video camera, the stepping motor of structure as shown in drawin g 5 is 
used. In drawing 5 , a sign 52 shows the Rota magnet of a cylindrical shape, and, as for this Rota magnet 
52, many poles are magnetized by that peripheral face. A leading screw 5 1 is fixed to this Rota magnet 
52 by adhesives etc., and the output shaft is constituted. Signs 53 and 54 show the stator arranged so that 
the periphery section of the Rota magnet 52 may be taken and rolled, and 57 is wound around a bobbin 
58 in the shape of a ring, and they show the coil for making stators 53 and 54 generate a magnetic pole. 
Moreover, 55 shows the stator case made from the metal, 56 shows a sheet-metal member with two 
bearings, and 59 shows the spring for energizing an output shaft to shaft orientations. 
[0003] The stepping motor shown in drawin g 5 is 2 phase type PM mold stepping motor. And when the 
phase by the side of a bearing is made into an A phase, for example and the phase by the side of an 
energization spring is made into a B phase, an A phase consists of upper stator 53a, bottom stator 54a, 
coil 57a, bobbin 58a that rolls coil 57a, and stator case 55a. Moreover, two or more sinking combs are 
formed in the vertical stators 53a and 54a, respectively, and these sinking combs are arranged so that 
each sinking comb may gear mutually on both sides of coil 57a in between. Moreover, it consists of 
components with the same said of a B phase, and each component is arranged similarly. 
[0004] Next, although the location of an A phase and a B phase is arranged so that a mutual sinking 
comb may make a predetermined phase therefore, the notching section is formed in the stator cases 55a 
and 55 b, and it maintains predetermined phase relation by fitting into the notching section to which the 
height prepared in bottom stator 54a and upper stator 53b corresponds. Furthermore, the plate made 
from the nonmagnetic member is made to intervene among the stator cases 55a and 55b, and the 
magnetic path of each phase influences mutually. 
[0005] 

[Problem(s) to be Solved by the Invention] In the stepping motor constituted as mentioned above, in 
order to stabilize the property of a motor, quality, etc., the stator is fixed to a stator case by spot welding 
etc. However, by such fixed approach, although the property of a motor and quality are stabilized, a 
motor will become very expensive. 
[0006] 

[Means for Solving the Problem] Immobilization was made possible with an elastic-deformation 
possible means by which two or more stators prepared in the surroundings of the Rota magnet by which 
multi-electrode magnetization was carried out were prepared in the stator receipt means. 
[0007] Or the both-ends flange outermost periphery of the bobbin which loops said stator around the 
coil made to generate a magnetic pole was made into the shape of thin meat by predetermined width of 
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face, and when said bobbin was put in in a stator case, and the thin-walled part deformed in accordance 
with a stator case wall, the bobbin and the stator currently further assembled by a bobbin and one were 
made fixable. 
[0008] 

[Example] Next, the example of this invention is explained. 

[0009] (Example 1) Drawin g 1 is the decomposition perspective view of the stepping motor of the 
example 1 of this invention. Moreover, drawin g 2 - (a) is the expansion perspective view of the stator 
case of a stepping motor. In drawing 1 and 2-(a), sign 1 la shows the Rota magnet by which multi- 
electrode magnetization was carried out, lib shows a leading screw, it is fixed and unified with 
adhesives etc. by position relation, and Rota magnet 1 la and leading-screw 1 lb constitute the output 
shaft 11. 

[0010] 13 and 14 show the upper stators 13a and 14a which constitute one phase, respectively, Coils 13b 
and 14b, and the bottom stators 13c and 14c. In addition, Coils 13b and 14b are wound around Bobbins 
13f and 14f, respectively. 

[001 1] 15 shows the bearing of an output shaft 1 1 and fixed support of this bearing 1 1 is carried out 
within the stator case 16. In addition, the bearing of the point of an output shaft 1 1 is not illustrated. 
[0012] 12 shows the lid of the body of a motor and this lid 12 is attached in the stator case 16. 
Moreover, 1 7 shows the thrust spring which has the energization force in the shaft orientations of an 
output shaft 11, and this thrust spring 17 is always energizing the output shaft. Moreover, in order to 
clarify the configuration of the pars basilaris ossis occipitalis, the stator case 16 cuts a side face, lacks 
and is shown. 

[0013] Next, drawing 2 - When (a) is referred to, 16a and 16b are a height 16al and 16bl at the tip 
established in the pars basilaris ossis occipitalis of the stator case 16. The elastic-deformation possible 
section which it has is shown, and drawing 3 shows the sectional view. In addition, a height 16al and 
16bl It is prepared near the bond part of an up-and-down stator. 

[0014] if the bottom stators 13c and 14c are put in to a predetermined location in the stator case 16 as 
shown in drawing - the bottom stators 13c and 14c - the height 16al of the elastic-deformation 
possible sections 16a and 16b - 16bl It contacts. And put in a bottom stator further and fitting of the pin 
for positioning (not shown) prepared in the holes 21b and 21b for positioning currently formed in the 
stator case 16 and bottom stator 13c is carried out. If the base of bottom stator 13c and the base of the 
stator case 16 are made to contact (it is made the same) The base of bottom stator 14c, and the base of 
the stator case 16 contact **** and the elastic-deformation possible sections 16a and 16b A height 16al 
and 16bl It will be pushed on the method of outside, and will bend by the height of a height, and, as a 
result, a bottom stator will be energized by the predetermined energization force to output shaft 
orientations. For this reason, the direct energization force is given to a bottom stator. In addition, since 
the bottom stator and the upper stator are united with fitting of each of those height 13d and 14d and 
Holes 13e and 14e, the energization force applied to a bottom stator will be told to an upper stator, and 
an upper stator will be energized toward a lid 12. 

[0015] Thus, by forming at one the elastic-deformation section which energizes a stator in the stator case 
16, a stator is fixed within the stator case 16, the property as a motor, quality, etc. are stabilized, and, 
moreover, a cheap motor is obtained. In addition, it is drawing 2 although the elastic-deformation 
section was prepared in the stator case 16 in this example 1 . - As shown in (b), you may prepare in a lid. 
[0016] (Example 2) Drawin g 4 is the sectional view ( drawin g 4 a) of the bobbin of the example 2 of this 
invention, and the assembly sectional view ( drawing 4 b) of a bobbin and a stator case. In addition, 
drawin g 6 shows the sectional view of the conventional bobbin as reference. Moreover, the same 
components as an example 1 attach the same sign, and the explanation is omitted. 
[0017] In drawing 4 a, a sign 41 shows the bobbin around which a coil is wound. As shown in drawin g 4 
a, the bobbin 41 is formed in thin meat by predetermined width of face toward coil shaft 41c from the 
outermost periphery of the flange of both ends. The width of face (radial) of these thin- walled parts 
(elastic-deformation possible section) 41a and 41b is made so that the following conditions may be 
fulfilled. 
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LI >L>L0 here — LI the width of face of the outermost periphery of the flange of the both ends of a 
bobbin 41 — it is - L the wall width of face of a stator case - it is - LO It is the width of face of the 
thick section of the flange of the both ends of a bobbin 41 . 

[001 8] Thus, the assembly procedure of the stepping motor constituted is explained below. First, bearing 
15 and the thrust spring 17 are fixed to the stator case 16. Next, the upper stators 13a or 14a and the 
bottom stators 13c or 14c are combined inserting Coils 13b or 14b in between, and the stator unit which 
consists of a vertical stator and a coil is made. Subsequently, this stator unit is put in in a stator case, as 
the height for positioning in a stator and the hole for positioning of a stator case fit in. 
[0019] As mentioned above, since it is thin meat that a dimension setup of the outermost periphery of a 
bobbin is carried out more greatly than stator case 16 wall width of face, when it puts in in a stator case, 
it deforms this outermost periphery, as shown in drawing 4 b. Consequently, a stator unit is fixed in a 
stator case. 
[0020] 

[Effect of the Invention] As stated above, in this invention, by preparing the elastic-deformation possible 
section for what was unifying the stator case and the stator by spot welding etc. conventionally in some 
of stator cases or coil bobbins, a stator can be fixed within a stator case, and it is cheaply obtained 
compared with the stepping motor of the conventional example, and a property can be stabilized. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the decomposition perspective view of the stepping motor of the example 1 of 
this invention. 

[Drawing 2] Drawing 2 - (a) is the expansion perspective view of the stator case of a stepping motor, 
and is drawing 2 . - (b) is the expansion perspective view of a lid. 
[Drawing 3] Drawing .3 is the sectional view of the elastic-deformation elastic section. 
[Drawing 4] Drawing 4 is the sectional view ( drawin g 4 a) of the bobbin of the example 2 of this 
invention, and the assembly sectional view ( drawing 4 b) of a bobbin and a stator case. 
[Drawin g 5] Drawing 5 is the sectional view of the stepping motor of the conventional example. 
[Drawin g 6] Drawing 6 is the sectional view of the bobbin of the stepping motor of the conventional 
example. 

[Description of Notations] 

1 1 Output Shaft 

13a, 14a Top stator 

13b, 14b Coil 

13f, 14f Bobbin 

13c, 14c Bottom stator 

1 6 Stator Case 

16a, 16b Elastic-deformation possible section 

16al, 16bl Height of the elastic-deformation possible section 

41 Bobbin 

41a, 41b Thin- walled part of a bobbin 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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